
CR16-001 Deployed Delivered

Scenarios Tflops %Diff Base % Diff 2-site Tflops %Diff Base % Diff 2-site Notes

Project Baseline 421.40 1099.35 These are the same per-year performance KPIs values and costs that are in the PEP.

Current Reference 410.46 -2.6% 1093.55 -0.5% This includes standard labor rates change at FNAL (affects staff costs). This does NOT include Pi0 Expansion (FY14 Carry-over), FY15 Carry-over, nor cluster retirement delays.

2-Sites 447.58 6.2% 1117.11 1.6% Includes Pi0 Expansion (FY14 Carry-over), FY15 Carry-over, retirement changes. Includes staff savings at Jlab, and fixes CPU/GPU overhead threshold treatment.

3-Site FY-Aligned 346.41 -17.8% -22.6% 929.86 -15.4% -16.8% Includes BNL $80 storage budget freed up. Shaded areas for -5% change or worse (yellow), -10% change or worse (red), and +5% change or better (green)

3-Site FY Straddle 354.21 -15.9% -20.9% 998.99 -9.1% -10.6% Includes BNL $80 storage budget freed up. Shaded areas for -5% change or worse (yellow), -10% change or worse (red), and +5% change or better (green)

3-Site FY Straddle w/IC 390.21 -7.4% -12.8% 1118.99 1.8% 0.2% 3-Sites FY Straddle PLUS includes the BNL Institutional Cluster allocation

Baseline

Compute Equip Buy Only FY15 FY16 FY17 FY18 FY19 FY15-FY19

Machine Base TFlops Base $ Alt $ Alt TFlops Fraction Uptime Delivered Fraction Uptime DeliveredFraction Uptime DeliveredFraction Uptime DeliveredFraction Uptime Delivered Aggregate

DD2 4.38 1 1 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 0.00 91.3% 0.00 17.52

BG/Q 21.90 1 1 21.90 1.00 91.3% 21.89 1.00 91.3% 21.89 1.00 91.3% 21.89 1.00 91.3% 21.89 0.00 91.3% 0.00 87.58

Ds 21.50 1 1 21.50 1.00 91.3% 21.49 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 21.49

10g / 11g 24.50 1 1 24.50 0.75 91.3% 18.37 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 18.37

Bc 13.80 1 1 13.80 1.00 91.3% 13.80 1.00 91.3% 13.80 1.00 91.3% 13.80 1.00 91.3% 13.80 0.00 91.3% 0.00 55.19

12s 12.80 1 1 12.80 1.00 91.3% 12.80 1.00 91.3% 12.80 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 25.59

Pi0 14.35 1 1 14.35 1.00 91.3% 14.35 1.00 91.3% 14.35 1.00 91.3% 14.35 1.00 91.3% 14.35 1.00 91.3% 14.35 71.73

Dsg 15.90 1 1 15.90 1.00 91.3% 15.90 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 15.90

12k 26.40 1 1 26.40 1.00 91.3% 26.39 1.00 91.3% 26.39 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 52.79

Pi0g 33.40 1 1 33.40 1.00 91.3% 33.39 1.00 91.3% 33.39 1.00 91.3% 33.39 1.00 91.3% 33.39 1.00 91.3% 33.39 166.96

15C 0.00 1 1 0.00 0.50 85.0% 0.00 1.00 91.3% 0.00 1.00 91.3% 0.00 1.00 91.3% 0.00 1.00 91.3% 0.00 0.00

15G 0.00 1 1 0.00 0.50 85.0% 0.00 1.00 91.3% 0.00 1.00 91.3% 0.00 1.00 91.3% 0.00 1.00 91.3% 0.00 0.00

16C 10.30 $389,523 $389,523 10.30 0.00 0.0% 0.00 0.25 85.0% 2.40 1.00 91.3% 10.30 1.00 91.3% 10.30 1.00 91.3% 10.30 33.29

16G 38.70 $389,523 $389,523 38.70 0.00 0.0% 0.00 0.25 85.0% 9.01 1.00 91.3% 38.69 1.00 91.3% 38.69 1.00 91.3% 38.69 125.07

17C 13.80 $512,235 $512,235 13.80 0.00 0.0% 0.00 0.00 0.0% 0.00 0.50 85.0% 6.42 1.00 91.3% 13.80 1.00 91.3% 13.80 34.01

17G 52.00 $512,235 $512,235 52.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.50 85.0% 24.20 1.00 91.3% 51.99 1.00 91.3% 51.99 128.17

18C 28.20 $534,177 $534,177 28.20 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.25 85.0% 6.56 1.00 91.3% 28.19 34.75

18G 106.10 $534,177 $534,177 106.10 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.25 85.0% 24.69 1.00 91.3% 106.07 130.76

19C 36.10 $685,152 $685,152 36.10 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.50 85.0% 16.80 16.80

19G 136.20 $685,152 $685,152 136.20 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.50 85.0% 63.38 63.38

610.33 $4,242,175 610.33 182.8 139.3 169.7 236.2 383.0 1099.35

Delivered Computing Total 188.9 96.8% 182.8 176.0 79.1% 138.4 202.6 83.8% 167.4 336.9 70.1% 233.8 469.2 81.6% 377.0

Conventional 88.71 69.61 71.14 85.07 83.43

GPU 94.05 68.79 96.28 148.76 293.52

182.76 138.40 167.42 233.83 376.96

Reference (Cost Forecast v2h)

Compute Equip Buy Only FY15 FY16 FY17 FY18 FY19 FY15-FY19

Machine Base TFlops Base $ Alt $ Alt TFlops Fraction Uptime Delivered Fraction Uptime DeliveredFraction Uptime DeliveredFraction Uptime DeliveredFraction Uptime Delivered Aggregate

DD2 4.38 1 1 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 0.00 91.3% 0.00 17.52

BG/Q 21.90 1 1 21.90 1.00 91.3% 21.89 1.00 91.3% 21.89 1.00 91.3% 21.89 1.00 91.3% 21.89 0.00 91.3% 0.00 87.58

Ds 21.50 1 1 21.50 1.00 91.3% 21.49 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 21.49

10g / 11g 24.50 1 1 24.50 0.75 91.3% 18.37 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 18.37

Bc 13.80 1 1 13.80 1.00 91.3% 13.80 1.00 91.3% 13.80 1.00 91.3% 13.80 1.00 91.3% 13.80 0.00 91.3% 0.00 55.19

12s 12.80 1 1 12.80 1.00 91.3% 12.80 1.00 91.3% 12.80 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 25.59

Pi0 14.35 1 1 14.35 1.00 91.3% 14.35 1.00 91.3% 14.35 1.00 91.3% 14.35 1.00 91.3% 14.35 1.00 91.3% 14.35 71.73

Dsg 15.90 1 1 15.90 1.00 91.3% 15.90 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 15.90

12k 26.40 1 1 26.40 1.00 91.3% 26.39 1.00 91.3% 26.39 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 52.79

Pi0g 33.40 1 1 33.40 1.00 91.3% 33.39 1.00 91.3% 33.39 1.00 91.3% 33.39 1.00 91.3% 33.39 1.00 91.3% 33.39 166.96

15C 0.00 1 1 0.00 0.50 85.0% 0.00 1.00 91.3% 0.00 1.00 91.3% 0.00 1.00 91.3% 0.00 1.00 91.3% 0.00 0.00

15G 0.00 1 1 0.00 0.50 85.0% 0.00 1.00 91.3% 0.00 1.00 91.3% 0.00 1.00 91.3% 0.00 1.00 91.3% 0.00 0.00

16C 10.30 $389,523 $386,087 10.21 0.00 0.0% 0.00 0.25 85.0% 2.38 1.00 91.3% 10.21 1.00 91.3% 10.21 1.00 91.3% 10.21 32.99

16G 38.70 $389,523 $386,087 38.36 0.00 0.0% 0.00 0.25 85.0% 8.93 1.00 91.3% 38.35 1.00 91.3% 38.35 1.00 91.3% 38.35 123.97

17C 13.80 $512,235 $519,110 13.99 0.00 0.0% 0.00 0.00 0.0% 0.00 0.50 85.0% 6.51 1.00 91.3% 13.98 1.00 91.3% 13.98 34.47

17G 52.00 $512,235 $519,110 52.70 0.00 0.0% 0.00 0.00 0.0% 0.00 0.50 85.0% 24.52 1.00 91.3% 52.68 1.00 91.3% 52.68 129.89

18C 28.20 $534,177 $527,528 27.85 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.25 85.0% 6.48 1.00 91.3% 27.84 34.32

18G 106.10 $534,177 $527,528 104.78 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.25 85.0% 24.38 1.00 91.3% 104.75 129.13

19C 36.10 $685,152 $646,506 34.06 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.50 85.0% 15.85 15.85

19G 136.20 $685,152 $646,506 128.52 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.50 85.0% 59.81 59.81

610.33 $4,158,463 599.3906 182.8 139.2 169.7 236.2 376.9 1093.55

Delivered Computing Total -$83,713 188.9 96.8% 182.8 175.6 79.3% 138.3 203.1 83.6% 167.4 335.7 70.4% 233.9 458.2 82.3% 371.2

Conventional 88.71 69.59 71.13 85.08 82.23

GPU 94.05 68.71 96.26 148.80 288.98

182.76 138.30 167.39 233.89 371.21

2-Sites Scenario

6/10/2016 Changed Compute Equip Buy Only Should=1 FY15 FY16 FY17 FY18 FY19 FY15-FY19

Machine Base TFlops Base $ Alt $ Alt TFlops Fraction Uptime Delivered Fraction Uptime DeliveredFraction Uptime DeliveredFraction Uptime DeliveredFraction Uptime Delivered Aggregate

DD2 4.38 1 1 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 0.00 91.3% 0.00 0.00 91.3% 0.00 13.14 Retire at end FY17 

BG/Q 21.90 1 1 21.90 1.00 91.3% 21.89 1.00 91.3% 21.89 1.00 91.3% 21.89 0.00 91.3% 0.00 0.00 91.3% 0.00 65.68 Retire at end FY17 

Ds 21.03 1 1 21.03 1.00 91.3% 21.02 0.95 91.3% 20.00 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 41.03 NOT retiring, but… Downsizing392/412 nodes average for 12 months

10g / 11g - average 17.09 1 1 17.09 0.75 91.3% 12.81 0.75 91.3% 12.81 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 25.63 NOT retiring, some reconfig

Bc 12.73 1 1 12.73 1.00 91.3% 12.73 1.00 91.3% 12.73 1.00 91.3% 12.73 1.00 91.3% 12.73 0.00 91.3% 0.00 50.91

12s 12.80 1 1 12.80 1.00 91.3% 12.80 1.00 91.3% 12.80 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 25.59 Extend 12k/s into FY17?

Pi0 13.10 1 1 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 65.48

Dsg 15.90 1 1 15.90 1.00 91.3% 15.90 0.49 91.3% 7.80 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 23.70 NOT retiring, but… Downsizing49.5/76 nodes used for 9 months

12k 26.40 1 1 26.40 1.00 91.3% 26.39 1.00 91.3% 28.11 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 54.50 Extend 12k/s into FY17?

Pi0g 25.10 1 1 25.10 1.00 91.3% 25.09 1.00 91.3% 25.09 1.00 91.3% 25.09 1.00 91.3% 25.09 1.00 91.3% 25.09 125.47

15C - Pi0 Expansion 6.12 1 1 6.12 0.46 85.0% 2.61 1.00 91.3% 6.12 1.00 91.3% 6.12 1.00 91.3% 6.12 1.00 91.3% 6.12 27.09 Include Pi0 Expansion, PRD 4/10/2015

15G - NONE 0.00 1 1 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00

16C 10.30 $389,523 $496,088 13.12 0.00 0.0% 0.00 0.00 85.0% 0.00 1.00 91.3% 13.11 1.00 91.3% 13.11 1.00 91.3% 13.11 39.34 FY16: Sep 30, agreed

16G 38.70 $389,523 $496,088 49.29 0.00 0.0% 0.00 0.00 85.0% 0.00 1.00 91.3% 49.27 1.00 91.3% 49.27 1.00 91.3% 49.27 147.82

17C 13.80 $512,235 $598,495 16.12 0.00 0.0% 0.00 0.00 0.0% 0.00 0.50 85.0% 7.50 1.00 91.3% 16.12 1.00 91.3% 16.12 39.74 Options: Apr 1, 50%

17G 52.00 $512,235 $598,495 60.76 0.00 0.0% 0.00 0.00 0.0% 0.00 0.50 85.0% 28.27 1.00 91.3% 60.74 1.00 91.3% 60.74 149.76

18C 28.20 $534,177 $533,133 28.14 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.08 85.0% 2.10 1.00 91.3% 28.14 30.23 New Cluster: Sep 1, 8%

18G 106.10 $534,177 $533,133 105.89 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.08 85.0% 7.88 1.00 91.3% 105.86 113.75

19C 36.10 $685,152 $668,601 35.23 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.50 85.0% 16.39 16.39 Options: Apr 1, 50%

19G 136.20 $685,152 $668,601 132.91 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.50 85.0% 61.85 61.85

597.9515 $4,592,634 618.0127 169.0 163.2 184.2 207.1 401.7 1117.11

Delivered Computing Total $350,459 176.6 95.7% 168.7 176.6 92.4% 164.8 222.6 82.7% 181.5 330.4 62.7% 206.3 485.8 82.7% 395.8

Conventional 88.53 91.02 78.83 63.27 92.98

GPU 80.20 73.82 102.64 142.99 302.83

168.72 164.84 181.48 206.27 395.81

3-Site FY Aligned Scenario

6/10/2016 Changed Compute Equip Buy Only Should=1 FY15 FY16 FY17 FY18 FY19 FY15-FY19

Machine Base TFlops Base $ Alt $ Alt TFlops Fraction Uptime Delivered Fraction Uptime DeliveredFraction Uptime DeliveredFraction Uptime DeliveredFraction Uptime Delivered Aggregate

DD2 4.38 1 1 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 0.00 91.3% 0.00 0.00 91.3% 0.00 13.14 Retire at end FY17 

BG/Q 21.90 1 1 21.90 1.00 91.3% 21.89 1.00 91.3% 21.89 1.00 91.3% 21.89 0.00 91.3% 0.00 0.00 91.3% 0.00 65.68 Retire at end FY17 

Ds 21.03 1 1 21.03 1.00 91.3% 21.02 0.95 91.3% 20.00 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 41.03 NOT retiring, but… Downsizing392/412 nodes average for 12 months

10g / 11g - average 17.09 1 1 17.09 0.75 91.3% 12.81 0.75 91.3% 12.81 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 25.63 NOT retiring, some reconfig

Bc 12.73 1 1 12.73 1.00 91.3% 12.73 1.00 91.3% 12.73 1.00 91.3% 12.73 1.00 91.3% 12.73 0.00 91.3% 0.00 50.91

12s 12.80 1 1 12.80 1.00 91.3% 12.80 1.00 91.3% 12.80 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 25.59 Extend 12k/s into FY17?

Pi0 13.10 1 1 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 65.48

Dsg 15.90 1 1 15.90 1.00 91.3% 15.90 0.49 91.3% 7.80 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 23.70 NOT retiring, but… Downsizing49.5/76 nodes used for 9 months

12k 26.40 1 1 26.40 1.00 91.3% 26.39 1.00 91.3% 28.11 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 54.50 Extend 12k/s into FY17?

Pi0g 25.10 1 1 25.10 1.00 91.3% 25.09 1.00 91.3% 25.09 1.00 91.3% 25.09 1.00 91.3% 25.09 1.00 91.3% 25.09 125.47

15C - Pi0 Expansion 6.12 1 1 6.12 0.46 85.0% 2.61 1.00 91.3% 6.12 1.00 91.3% 6.12 1.00 91.3% 6.12 1.00 91.3% 6.12 27.09 Include Pi0 Expansion, PRD 4/10/2015

15G - NONE 0.00 1 1 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00

16C 10.30 $389,523 $496,088 13.12 0.00 0.0% 0.00 0.00 85.0% 0.00 1.00 91.3% 13.11 1.00 91.3% 13.11 1.00 91.3% 13.11 39.34 FY16: Sep 30, agreed

16G 38.70 $389,523 $496,088 49.29 0.00 0.0% 0.00 0.00 85.0% 0.00 1.00 91.3% 49.27 1.00 91.3% 49.27 1.00 91.3% 49.27 147.82

17C 13.80 $512,235 $389,585 10.50 0.00 0.0% 0.00 0.00 0.0% 0.00 0.08 85.0% 0.78 1.00 91.3% 10.49 1.00 91.3% 10.49 21.77 New Cluster: Sep 1, 8%

17G 52.00 $512,235 $389,585 39.55 0.00 0.0% 0.00 0.00 0.0% 0.00 0.08 85.0% 2.94 1.00 91.3% 39.54 1.00 91.3% 39.54 82.02

18C 28.20 $534,177 $412,661 21.78 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.08 85.0% 1.62 1.00 91.3% 21.78 23.40 New Cluster: Sep 1, 8%

18G 106.10 $534,177 $412,661 81.96 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.08 85.0% 6.10 1.00 91.3% 81.94 88.05

19C 36.10 $685,152 $493,448 26.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.08 85.0% 1.94 1.94 New Cluster: Sep 1, 8%

19G 136.20 $685,152 $493,448 98.09 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.08 85.0% 7.30 7.30

597.9515 $3,583,564 516.8415 169.0 163.2 149.7 177.8 270.4 929.86

Delivered Computing Total -$658,611 176.6 95.7% 168.7 176.6 92.4% 164.8 195.8 76.5% 149.4 273.3 65.1% 177.2 384.6 70.3% 269.7

Conventional 88.53 91.02 72.11 57.17 66.54

GPU 80.20 73.82 77.31 120.01 203.15

168.72 164.84 149.42 177.18 269.69

3-Site FY Straddle Scenario

6/10/2016 Changed Compute Equip Buy Only Should=1 FY15 FY16 FY17 FY18 FY19 FY15-FY19

Machine Base TFlops Base $ Alt $ Alt TFlops Fraction Uptime Delivered Fraction Uptime DeliveredFraction Uptime DeliveredFraction Uptime DeliveredFraction Uptime Delivered Aggregate

DD2 4.38 1 1 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 0.00 91.3% 0.00 0.00 91.3% 0.00 13.14 Turn off at end FY17

BG/Q 21.90 1 1 21.90 1.00 91.3% 21.89 1.00 91.3% 21.89 1.00 91.3% 21.89 0.00 91.3% 0.00 0.00 91.3% 0.00 65.68 Retire at end FY17 

Ds 21.03 1 1 21.03 1.00 91.3% 21.02 0.95 91.3% 20.00 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 41.03 NOT retiring, but… Downsizing392/412 nodes average for 12 months

10g / 11g - average 17.09 1 1 17.09 0.75 91.3% 12.81 0.75 91.3% 12.81 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 25.63 NOT retiring, some reconfig

Bc 12.73 1 1 12.73 1.00 91.3% 12.73 1.00 91.3% 12.73 1.00 91.3% 12.73 1.00 91.3% 12.73 0.00 91.3% 0.00 50.91

12s 12.80 1 1 12.80 1.00 91.3% 12.80 1.00 91.3% 12.80 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 25.59 Extend 12k/s into FY17?

Pi0 13.10 1 1 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 65.48

Dsg 15.90 1 1 15.90 1.00 91.3% 15.90 0.49 91.3% 7.80 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 23.70 NOT retiring, but… Downsizing49.5/76 nodes used for 9 months

12k 26.40 1 1 26.40 1.00 91.3% 26.39 1.00 91.3% 28.11 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 54.50 Extend 12k/s into FY17?

Pi0g 25.10 1 1 25.10 1.00 91.3% 25.09 1.00 91.3% 25.09 1.00 91.3% 25.09 1.00 91.3% 25.09 1.00 91.3% 25.09 125.47

15C - Pi0 Expansion 6.12 1 1 6.12 0.46 85.0% 2.61 1.00 91.3% 6.12 1.00 91.3% 6.12 1.00 91.3% 6.12 1.00 91.3% 6.12 27.09 Include Pi0 Expansion, PRD 4/10/2015

15G - NONE 0.00 1 1 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00

16C 10.30 $389,523 $496,088 13.12 0.00 0.0% 0.00 0.00 85.0% 0.00 1.00 91.3% 13.11 1.00 91.3% 13.11 1.00 91.3% 13.11 39.34 FY16: Sep 30, agreed

16G 38.70 $389,523 $496,088 49.29 0.00 0.0% 0.00 0.00 85.0% 0.00 1.00 91.3% 49.27 1.00 91.3% 49.27 1.00 91.3% 49.27 147.82

17C 13.80 $512,235 $359,624 9.69 0.00 0.0% 0.00 0.00 0.0% 0.00 0.22 85.0% 1.98 1.00 91.3% 9.69 1.00 91.3% 9.69 21.36 FY17: 1/3 Option 50%, 2/3 New Cluster 8%

17G 52.00 $512,235 $359,624 36.51 0.00 0.0% 0.00 0.00 0.0% 0.00 0.22 85.0% 7.48 1.00 91.3% 36.50 1.00 91.3% 36.50 80.47

18C 28.20 $534,177 $504,329 26.62 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.34 85.0% 8.30 1.00 90.8% 26.46 34.76 FY18: 2/3 Option 50%, 1/3 slip to FY19 0%

18G 106.10 $534,177 $504,329 100.17 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.34 85.0% 31.23 1.00 90.8% 99.56 130.79 FY18: Due to slip, 1/3 at lower uptime for 1/4 of year

19C 36.10 $685,152 $448,102 23.61 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.25 85.0% 5.49 5.49 FY19: New Cluster a little early 25%

19G 136.20 $685,152 $448,102 89.08 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.25 85.0% 20.73 20.73

597.9515 $3,616,286 524.636 169.0 163.2 155.9 208.1 307.9 998.99

Delivered Computing Total -$625,889 176.6 95.7% 168.7 176.6 92.4% 164.8 191.9 81.2% 155.2 292.4 71.2% 205.1 392.4 78.5% 305.1

Conventional 88.53 91.02 73.31 63.04 73.97

GPU 80.20 73.82 81.84 142.10 231.15

168.72 164.84 155.16 205.14 305.12

3-Site FY Straddle Scenario with BNL IC

6/10/2016 Changed Compute Equip Buy Only Should=1 FY15 FY16 FY17 FY18 FY19 FY15-FY19

Machine Base TFlops Base $ Alt $ Alt TFlops Fraction Uptime Delivered Fraction Uptime DeliveredFraction Uptime DeliveredFraction Uptime DeliveredFraction Uptime Delivered Aggregate

DD2 4.38 1 1 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 1.00 91.3% 4.38 0.00 91.3% 0.00 0.00 91.3% 0.00 13.14 Turn off at end FY17

BG/Q 21.90 1 1 21.90 1.00 91.3% 21.89 1.00 91.3% 21.89 1.00 91.3% 21.89 0.00 91.3% 0.00 0.00 91.3% 0.00 65.68 Retire at end FY17 

Ds 21.03 1 1 21.03 1.00 91.3% 21.02 0.95 91.3% 20.00 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 41.03 NOT retiring, but… Downsizing392/412 nodes average for 12 months

10g / 11g - average 17.09 1 1 17.09 0.75 91.3% 12.81 0.75 91.3% 12.81 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 25.63 NOT retiring, some reconfig

Bc 12.73 1 1 12.73 1.00 91.3% 12.73 1.00 91.3% 12.73 1.00 91.3% 12.73 1.00 91.3% 12.73 0.00 91.3% 0.00 50.91

12s 12.80 1 1 12.80 1.00 91.3% 12.80 1.00 91.3% 12.80 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 25.59 Extend 12k/s into FY17?

Pi0 13.10 1 1 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 1.00 91.3% 13.10 65.48

Dsg 15.90 1 1 15.90 1.00 91.3% 15.90 0.49 91.3% 7.80 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 23.70 NOT retiring, but… Downsizing49.5/76 nodes used for 9 months

12k 26.40 1 1 26.40 1.00 91.3% 26.39 1.00 91.3% 28.11 0.00 91.3% 0.00 0.00 91.3% 0.00 0.00 91.3% 0.00 54.50 12k picked up some traded nodes Extend 12k/s into FY17?

Pi0g 25.10 1 1 25.10 1.00 91.3% 25.09 1.00 91.3% 25.09 1.00 91.3% 25.09 1.00 91.3% 25.09 1.00 91.3% 25.09 125.47

15C - Pi0 Expansion 6.12 1 1 6.12 0.46 85.0% 2.61 1.00 91.3% 6.12 1.00 91.3% 6.12 1.00 91.3% 6.12 1.00 91.3% 6.12 27.09 Include Pi0 Expansion, PRD 4/10/2015

15G - NONE 0.00 1 1 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00

16C 10.30 $389,523 $496,088 13.12 0.00 0.0% 0.00 0.00 85.0% 0.00 1.00 91.3% 13.11 1.00 91.3% 13.11 1.00 91.3% 13.11 39.34 FY16: Sep 30, agreed

16G 38.70 $389,523 $496,088 49.29 0.00 0.0% 0.00 0.00 85.0% 0.00 1.00 91.3% 49.27 1.00 91.3% 49.27 1.00 91.3% 49.27 147.82

17C 13.80 $512,235 $359,624 9.69 0.00 0.0% 0.00 0.00 0.0% 0.00 0.22 85.0% 1.98 1.00 91.3% 9.69 1.00 91.3% 9.69 21.36 FY17: 1/3 Option 50%, 2/3 New Cluster 8%

17G 52.00 $512,235 $359,624 36.51 0.00 0.0% 0.00 0.00 0.0% 0.00 0.22 85.0% 7.48 1.00 91.3% 36.50 1.00 91.3% 36.50 80.47

18C 28.20 $534,177 $504,329 26.62 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.34 85.0% 8.30 1.00 90.8% 26.46 34.76 FY18: 2/3 Option 50%, 1/3 slip to FY19 0%

18G 106.10 $534,177 $504,329 100.17 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.34 85.0% 31.23 1.00 90.8% 99.56 130.79 FY18: Due to slip, 1/3 at lower uptime for 1/4 of year

19C 36.10 $685,152 $448,102 23.61 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.25 85.0% 5.49 5.49 FY19: New Cluster a little early 25%

19G 136.20 $685,152 $448,102 89.08 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.00 0.0% 0.00 0.25 85.0% 20.73 20.73

BNL Inst Cluster 0.00 $0 $0 36.00 0.00 0.0% 0.00 0.33 100.0% 12.00 1.00 100.0% 36.00 1.00 100.0% 36.00 1.00 100.0% 36.00 120.00 Allocations on BNL IC, starting ~June 2016

597.9515 $3,616,286 560.636 169.0 175.2 191.9 244.1 343.9 1118.99 3-sites FY-straddle delivered computing

Delivered Computing Total -$625,889 176.6 95.7% 168.7 212.6 82.4% 176.8 227.9 84.2% 191.2 328.4 74.3% 241.1 428.4 80.3% 341.1 1117.11 2-sites reference level

Conventional 88 88.53 102 91.02 83 73.31 72 63.04 82 73.97 1.88 Difference 3-sites to 2-sites

GPU rating/node 0.9 Tflops/node 92 80.20 102 85.82 126 117.84 186 178.10 275 267.15 0.2% % Difference

n_nodes 40 180 168.72 204 176.84 209 191.16 258 241.14 357 341.12 Same CPU delivered in 3-sites FY-straddle scenario overall.

total nodes 200 Delivered PEP Set Values PEP Rounded Values PEP Rounded Values PEP Rounded Values PEP Rounded ValuesBNL IC time profile based on use for 4 months in production in FY16, then flat use to make up 2-sites gap 



Deployed Computing Conventional Computing [Tflop/s]

KPI Values Set FY15 FY16 FY17 FY18 FY19 Total

PEP v1.1d 0 10 14 28 36 88

Baseline Forecast 0 10 13 28 36 87

2-Site Forecast 0 13 16 28 35 92

3-Site, Straddle w/BNL-

IC 0 13 9 26 23 71

Deployed Computing Accelerated Computing [Tflop/s]

KPI Values Set FY15 FY16 FY17 FY18 FY19 Total

PEP v1.1d 0 39 52 106 136 333

Baseline Forecast 0 38 52 106 136 332

2-Site Forecast 0 49 60 105 132 346

3-Site, Straddle w/BNL-

IC 0 85 36 100 89 310

Deployed Computing All Computing [Tflop/s]

KPI Values Set FY15 FY16 FY17 FY18 FY19 Total

Precise 

Sum

PEP v1.1d 0 49 66 134 172 421 421

Baseline Forecast 0 48 65 134 172 419 421

2-Site Forecast 0 62 76 133 167 438 448

3-Site, Straddle w/BNL-

IC 0 98 45 126 112 381 390

Expect Total to be low vs precise Sum: rounding down, forcing FY15 to original PEP v1.1d values

Delivered Computing Conventional Computing [Tflop/s-Year]

KPI Values Set FY15 FY16 FY17 FY18 FY19 Total

PEP v1.1d 88 68 70 85 80 391

Baseline Forecast 88 69 71 85 83 396

2-Site Forecast 88 91 78 63 92 412

3-Site, Straddle w/BNL-

IC 88 91 73 63 73 388

Delivered Computing Accelerated Computing [Tflop/s-Year]

KPI Values Set FY15 FY16 FY17 FY18 FY19 Total

PEP v1.1d 92 67 95 145 290 689

Baseline Forecast 92 68 96 148 293 697

2-Site Forecast 92 73 102 142 302 711

3-Site, Straddle w/BNL-

IC 92 73 117 178 267 727

Delivered Computing All Computing [Tflop/s-Year]

KPI Values Set FY15 FY16 FY17 FY18 FY19 Total

Precise 

Sum

PEP v1.1d 180 135 165 230 370 1080 1080

Baseline Forecast 180 137 167 233 376 1093 1099

2-Site Forecast 180 164 180 205 394 1123 1117

3-Site, Straddle w/BNL-

IC 180 164 190 241 340 1115 1119

Expect Total to be low vs precise Sum: rounding down, forcing FY15 to original PEP, BNL-IC deploy



PEP Table 1 FY15 FY16 FY17 FY18 FY19

Deployment: Baseline 0 49 66 134 172

Deployment: CR16-01 0 98 45 126 112

Delivery: Baseline 180 135 165 230 370

Delivery: CR16-01 180 164 190 241 340

PEP Appendix D CR16-

01 FY15 FY16 FY17 FY18 FY19

Deployment: 

Conventional 0 13 9 26 23

Deployment: 

Accelerated 0 85 36 100 89

Delivery: Conventional 88 91 73 63 73

Delivery: Accelerated 92 73 117 178 267

PEP Appendix D CR16-

02 FY15 FY16 FY17 FY18 FY19

Deployment: Combined 0 49 60 105 132

Delivery: Combined 92 73 102 142 302

PEP App. D CR16-01+2 FY15 FY16 FY17 FY18 FY19

Deployment: Combined 0 98 45 126 112

Delivery: Combined 180 164 190 241 340



Notes

PEP v1.1d values used by all models in FY15. Does not include Pi0 Expansion.

Notes

PEP v1.1d values used by all models in FY15.

BNL-IC counted as a deployment in FY16

Notes

PEP v1.1d values used by all models in FY15, does not include Pi0 Expansion

Expect Total to be low vs precise Sum: rounding down, forcing FY15 to original PEP v1.1d values

Notes

PEP v1.1d values used by all models in FY15.

Notes

PEP v1.1d values used by all models in FY15.

FY16: remove BNL-IC allocation from KPI. Project has no control over it.

Notes

PEP v1.1d values used by all models in FY15. Does not include Pi0 Expansion.

Expect Total to be low vs precise Sum: rounding down, forcing FY15 to original PEP, BNL-IC deploy



Presentation in "Calculation of BNL IC Allocation" document

Delivered Computing 

[Tflop/s-yr] FY15 FY16 FY17 FY18 FY19

Project 

Total

2-Site 168.7 164.8 181.5 206.3 395.8 1117.1

3-Site FY Straddle 168.7 164.8 155.2 205.1 305.1 999.0

GAP between 2&3 Sites 0.0 0.0 -26.3 -1.1 -90.7 -118.1

BNL IC Allocation 0.0 12.0 36.0 36.0 36.0 120.0

GAP adding BNL IC 0.0 12.0 9.7 34.9 -54.7 1.9

Notes

Rating of BNL IC Node 0.900 [Tflop/s-year] Estimate based on Pi0g experience

Allocated BNL IC Nodes 40 Time-averaged over a month

Assumes BNL IC available June 1, 2016 = 1/3 of FY16


